Suramin induced ceramide accumulation leads to apoptotic cell death in dorsal root ganglion neurons.
Suramin is an experimental antineoplastic agent that is currently being tested in clinical trials for a number of human cancers. In previous clinical trials, it has been noted that a significant percentage of patients treated with suramin develop a peripheral neuropathy. Both the cytotoxic (chemotherapeutic) and neurotoxic mechanisms of action of this compound are unknown. Evidence presented in this study suggests that both effects may be due to extensive disruption in glycolipid transport and/or metabolism. Suramin treated dorsal root ganglion cultures revealed an accumulation of the GM1 ganglioside and ceramide. Exposure of cultures to suramin, a cell permeable ceramide analog, or sphingomyelinase lead to apoptotic cell death demonstrated by electron microscopy, bis-benzimide staining and DNA laddering on gel electrophoresis. Furthermore, a significant increase in intracellular ceramide preceded cell death in suramin treated neurons. We propose that suramin induced ceramide accumulation within neurons leads to apoptotic cell death.